Introduction
Moderate to high levels of bacteria and nutrients from potential anthropogenic sources have been detected in a number of streams and rivers in Charles County, Maryland, including the Port Tobacco River and Nanjemoy Creek watersheds ( fig. 1 ). Septic system failure in seven major residential areas in the northern part of the Port Tobacco River watershed has been identified as a major potential source of nutrients, bacteria, and other contaminants to the surface water (Port Tobacco River Conservancy, Inc., 2008). The Nanjemoy Creek watershed, however, is less populated and largely forested. A high rate of septic system failure in the Port Tobacco River watershed is known or suspected on the basis of a study conducted by the Port Tobacco River Conservancy, Inc. (PTRC) (Port Tobacco River Conservancy, Inc., 2008). The U.S. Geological Survey (USGS), in cooperation with the government of Charles County, Maryland and the PTRC, collected water-quality samples from 17 surface-water sites and 11 well sites in Charles County in October 2007 and June-August 2008. Surface-water, groundwater, and porewater (the water in shallow streambed sediments that can be a mixture of surface water and groundwater; also called hyporheic zone water) samples were collected and analyzed to provide data that could be used to better define the sources and factors controlling the occurrence of contaminants to streams in the Port Tobacco River and Nanjemoy Creek watersheds. Surface-water quality can be affected by point sources (such as wastewater treatment plant outfalls) and nonpoint source contamination within a watershed, which can be transported to streams by overland runoff, groundwater discharge, or upstream tributaries (Ator and others, 2005) . Sampling of both surface water and porewater at selected locations was done to assist in distinguishing between groundwater discharge and runoff or point source surface-water inputs.
Surface-water samples were collected at locations relatively widely dispersed throughout both watersheds, whereas the groundwater and porewater sampling was focused near selected surface-water sites in one residential area near the Port Tobacco River ( fig. 2 ). This residential area, known as the Port Tobacco Riviera, contains several dozen single family residences with domestic wells and septic systems, and a marina and trailer park campground that also have septic systems ( fig. 3 ). Samples were collected and analyzed for major ions, nutrients, and organic wastewater compounds (OWCs). The OWC analytical method provides a suite of 69 chemical constituents that include prescription and non-prescription drugs, fragrances and flavorings, cosmetics, flame retardants, plasticizers, detergents and metabolites, disinfectants, pesticides, and combustion products (Zaugg and others, 2006) . The USGS sampling activity was coordinated with sampling for enterococci bacteria that was conducted by the PTRC. The intent of the coordinated sampling was to determine whether high bacterial counts might correlate to high levels of nutrients and (or) different OWCs that could assist in distinguishing between possible anthropogenic sources, such as wastewater treatment plant outfalls, leaking septic systems, or wildlife or pet waste.
Previous Investigations
The Charles County Department of Health, the PTRC, and the Nanjemoy Conservancy have been sampling surface water at approximately 40 locations in the Port Tobacco River Recent studies have shown that the widespread occurrence of OWCs in streams, including cleaning products and chemical surfactants, personal-care products, flame retardants, steroids, pesticides, hormones, pharmaceuticals, and antibiotics, are presumably introduced from human wastewater (Kolpin and others, 2002; Erickson, 2002; Hyer, 2007; Tertuliani and others, 2008) . Evidence indicates that these chemicals can affect in-stream biota: a USGS investigation on the South Branch of the Potomac River in West Virginia observed that up to 79 percent of male bass had evidence of intersex, including the development of eggs in male gonads (Vicki Blazer, USGS, oral commun., 2007) , and a recent study by the USGS in Washington, D.C. found compromised fish health in Rock Creek, including evidence of unsuccessful spawning of white sucker (Miller and others, 2006) . These and other recent fish-health studies have greatly increased the concern of the public and government agencies over the occurrence of anthropogenic compounds in local water bodies, especially streams that are used for drinking-water supply. Potential sources of these chemicals include runoff from livestock facilities, pet wastes, leaking septic and sewer infrastructure, combined sewer outfalls, and effluent from treated wastewater, all of which are present in Charles County, Maryland. 
Purpose and Scope
The purpose of this report is to present water-quality chemical data collected by USGS in Charles County, Maryland to provide guidance for future sampling efforts to determine the possible sources of enterococci bacteria. Samples were collected on a local scale within the Port Tobacco Riviera community to investigate the effect of shallow groundwater transport from residential septic fields on surface-water quality, and on a watershed scale in the Port Tobacco River and Nanjemoy Creek watersheds to provide additional water-quality data at sites that historically have had elevated enterococci levels.
Analytical results from a total of 17 surface-water sites and 11 wells (5 of which were screened in streambed sediments to obtain porewater samples) are presented in this report. Samples were collected in October 2007 (Phase 1) and June through August 2008 (Phase 2) and analyzed for major ions, nutrients, OWCs, and other selected constituents. Phase 2 sampling included fewer surface-water sites than those sampled in Phase 1, but had a greater focus on porewater and groundwater sampling associated with the surface-water sampling. Porewater data include samples collected either from shallow wells or by passive diffusion sampling techniques, including dialysis bags for inorganic constituents and Polar Organic Chemical Integrative Samplers (POCISs) for OWCs. The data also include analyses of a total of five replicate samples (each corresponding to one of the environmental samples) and four field equipment blanks collected for quality control. This report describes the site selection, sampling bias, and sample collection and analysis methods, in addition to presenting the analytical results.
Description of Study Area
The study area is in southern Maryland on the Atlantic Coastal Plain (fig. 1 ). The Port Tobacco River and Nanjemoy Creek are in neighboring watersheds in southwestern Charles County, and both flow southward into the tidal Potomac River. The terrain consists of hilly upland areas that reach elevations of up to about 200 feet, dropping down to flat, lowland areas near the Potomac River that are close to sea level. Drainage in the study area watersheds is dendritic in the upland areas, where small tributaries confined to incised valleys join and feed the main streams. The middle and lower reaches of the main-stem streams are located in flat-bottomed valleys, with broad flood plains, meandering channels, and occasional swampy or marshy areas. The lower tidal reaches of the streams consist of wide, shallow, water-filled channels.
Surface deposits are composed of Tertiary and Quaternary-age sands and gravels in the upland areas, and finer Quaternary sediments in the lowlands (McCartan, 1989) . Subsurface sedimentary units include the Calvert Formation and the underlying Nanjemoy Formation, named by Clark and Martin (1901) for exposures in bluffs along Nanjemoy Creek in the study area. The Calvert and Nanjemoy Formations together form an important Coastal Plain aquifer; the base of the Nanjemoy Formation grades downward into a lowpermeability, confining unit known as the Marlboro Clay (McCartan, 1989) . Groundwater seepage into streams in the two watersheds comes from sedimentary units located above this clay, including the Nanjemoy and Calvert Formations, and also from surficial Quaternary sediments (Krantz and Powars, 2000) .
Population centers in the study area consist mostly of rural, small towns and scattered developments. The largest city within the boundaries of the two watersheds is La Plata, with a population estimated at 8,739 in 2006 (U.S. Census Bureau, 2008 . Most of the non-urban, rural population uses individual domestic or community wells for water supply, along with septic systems for wastewater disposal. The town of La Plata receives its water supply from deep municipal wells that withdraw from the confined upper and lower Patapsco aquifers (Soeder and others, 2007) . La Plata wastewater is treated at a plant located near the intersection of Routes 6 and 301, and the effluent is released into a small, unnamed tributary of the Port Tobacco River ( fig. 2) . A second, smaller wastewater treatment plant servicing the College of Southern Maryland at Mt. Carmel Woods has an outfall on the main stem of the Port Tobacco River. No wastewater treatment plants are located within the Nanjemoy Creek watershed.
Methods of Investigation
The USGS collected water-quality samples from Charles County, Maryland on October 9 and October 30, 2007 for Phase 1 sampling events and from June through August 2008 for Phase 2 sampling events (table 1) . Surface-water, groundwater, and porewater samples were collected; porewater samples were obtained using either wells or passive diffusion sampling techniques that are described in the Sampling Network section.
Sampling Network
For Phase 1, sampling locations included 10 surfacewater sites within the Port Tobacco River watershed, 5 surface-water sites within the Nanjemoy Creek watershed, 4 groundwater wells, and 2 porewater wells located in the Port Tobacco Riviera community ( fig. 2 and table 1). Each location was assigned a unique USGS site number based on its latitude and longitude and is also identified with a local site name (table 1). Designation of local site names for groundwater wells follows the grid-system convention of the Maryland Geological Survey, which is described in the introductory section of the USGS MD-DE-DC Groundwater Annual Data Report (Curtin and others, 2006) . Local site names for surface-water sites that were previously sampled for bacteria by the Charles County Department of Health and the PTRC are identified with the same local site name. Passive diffusion samplers (dialysis bags or POCISs) are identified with the same local site name as the well or surface-water site at which they were placed, whereas the field name also indicates the sample type (table 1) .
The groundwater wells were installed by USGS in July 2007 using a direct-push rig and consist of 1-in. (inch)-diameter polyvinyl chloride (PVC) pipe with 1-ft (foot)-long screened intervals. The porewater wells also were 1-in.-diameter PVC with 1-ft-long screens and were driven manually into the streambed near selected well sites. After reconnaissance sampling was completed by the USGS in May 2007 (data on file, USGS MD-DE-DC office, Baltimore, Maryland), groundwater and porewater sites were selected to provide data along one of the intermittent streams that run through ravines toward the Port Tobacco River, in addition to data adjacent to (or in) the Port Tobacco River ( fig. 3 ). Surface-water sites were located either near USGS well sites or at sites sampled previously by PTRC for bacteria. For Phase 2, one sampling event was conducted on June 3-4, 2008 that focused primarily on groundwater and streambed porewater sampling in the Port Tobacco Riviera community, whereas a second sampling event that began on July 29, 2008 focused on resampling selected surface-water sites in the Port Tobacco River and Nanjemoy Creek watersheds that had been sampled in Phase 1. Dialysis bag and POCIS porewater sampling was paired with this surface-water sample collection (figs. 2 and 3; table 1). Porewater sampling by passive diffusion techniques in Phase 2 included the use of dialysis bags for inorganic constituents (Ehlke and others, 2004) and POCISs others, 2004, 2005) for OWCs. Dialysis samplers were made with regenerated cellulose dialysis membrane tubing (18 Angstrom nominal pore size) that was purchased pre-cleaned from the manufacturer (Membrane Filtration Products Inc., San Antonio, Texas). The dialysis samplers were filled with deionized water, placed in a bath of deionized water, and purged with nitrogen gas to remove oxygen for 24 hours prior to placement in the stream-bottom sediments. Laboratory tests have shown that inorganic constituents in the dialysis samplers reach equilibrium within 3 to 7 days, giving concentrations within the samplers that equal the concentrations in the surrounding water (Ehlke and others, 2004) . The POCISs are disc-shaped integrative samplers that contain a solidphase sorbent or mixture of sorbents designed to sequester water-soluble (polar or hydrophilic) organic chemicals from water (Alvarez and others, 2004; Tertuliani and others 2008) . POCISs were included in the Phase 2 sampling because they (1) can provide samples of the porewater from streambed sediments where the large volumes required for analyses of the wastewater compounds is difficult to obtain from wells, and (2) can concentrate chemicals that may enter the streambed only in trace levels or sporadically with varying hydrologic conditions, and thus provide detections that might not be measured in water grab samples. The POCISs were obtained from Environmental Sampling Technologies (St. Joseph, Missouri) and contained the "generic" mixture of sorbents designed to sequester a wide variety of hydrophilic organic compounds, including many pesticides, pharmaceuticals, and other wastewater contaminants others, 2004, 2005) . Three POCISs were placed at each site and treated as one sample to provide sufficient sorbent material.
The two types of passive diffusion samplers were placed in separate stainless steel holders constructed of vegetable steamer baskets, providing ample openings for flow of water over the samplers while protecting them during deployment and removal from the streambed. The baskets with the diffusion samplers were buried adjacent to each other at a depth of 1.0 to 1.5 ft in the streambed to collect porewater samples. At site PT-48, baskets with diffusion samplers also were attached to a stake and suspended in the surface water to allow comparison of diffusion samplers to grab samples (table 1). The dialysis samplers were kept in the streams for a week before sampling, whereas the POCISs were deployed for 29 days to allow longer time for sequestration of trace organic chemicals.
Sample Collection and Analysis
The Phase 1 sampling was planned for late summer 2007 because base-flow conditions are best to detect OWCs in streams from a groundwater source (Kolpin and others, 2004) . Streamflows in Charles County were below normal in the summer of 2007, however, due to drought conditions. The surface-water sites that were located along small tributary streams of the Port Tobacco River were dry, or nearly dry, and those located in nontidal areas of Nanjemoy Creek were slowly flowing when sampling was planned to start in September 2007. Only the surface-water sites near and downstream of the La Plata wastewater treatment plant outfall (PT-46 and PT-48) and the sites located in tidal areas (PT-12, PT-25, and PT-35 in the Port Tobacco watershed, and N-1 and N-5 in the Nanjemoy Creek watershed) had fairly stable flow conditions ( fig. 2) . Phase 1 sampling started during these unusually low streamflow conditions on October 9, 2007, with collection of the Nanjemoy surface-water samples and the Port Tobacco groundwater and porewater samples (table 1). The surface-water sampling of the Port Tobacco sites was delayed until October 30, several days after a heavy rainfall, when information from PTRC volunteers suggested that most of the Port Tobacco sites had returned to near-normal base flows.
For Phase 2, sampling in the Port Tobacco Riviera was planned for late spring 2008 because intermittent streams along the ravines typically become dry during the summer. Surface-water, porewater, and groundwater sampling began on June 3, 2008, but some surface-water and porewater sites were sampled again on June 4, 2008, after a heavy rainfall occurred during the night, providing data on storm effects. For the second Phase 2 sampling event, the dialysis bags and POCISs were deployed in the streambed on July 23, 2008, except at site PT-PW8, where the dialysis bags were deployed on July 29, 2008. One week after deployment, the dialysis samplers were retrieved and sampled for field parameters and inorganic constituents, while surface-water grab samples at the corresponding sites also were sampled for inorganic constituents and OWCs (table 1). The POCISs were retrieved on August 21, 2008, wrapped in aluminum foil, and shipped on ice to Environmental Sampling Technologies (St. Joseph, Missouri) for methanol extraction. The three POCISs from each site were extracted into one vial; these extractions were sent to the USGS National Water Quality Laboratory (NWQL) in Denver, Colorado for custom analysis for the same suite of OWCs as those analyzed in the grab samples, as well as for additional pesticides and pharmaceuticals.
The use of grab samples, rather than integrated crosssectional sampling of surface water as suggested by USGS, was consistent with current sampling methods used by the PTRC and Charles County for bacteria. Collecting USGS samples in the same manner as the bacteria samples was done to facilitate comparisons between the analytes and bacteria counts. Field parameters, including temperature, pH, dissolved oxygen, turbidity, alkalinity, and specific conductance were measured at the sites following USGS protocols (Wilde, variously dated) . Field alkalinity samples (reported as calcium carbonate or bicarbonate) were filtered and titrated in the field or in the USGS laboratory within 16 hours of sample collection. To minimize sediment disturbance in the low-flow streams, all surface-water grab samples were collected using 0.25-in.-diameter Teflon tubing cut into lengths of approximately 10 to 15 ft, and attached to 2 ft of silicone rubber tubing placed in the drive rollers of a peristaltic pump. Clean, new lengths of Teflon and silicone tubing were used at each sampling location. Groundwater and porewater sampling from wells was conducted in a similar manner with a peristaltic pump and tubing. Two to three well volumes of water were withdrawn and discarded to remove stagnant water prior to collecting samples, except only one well volume was purged prior to sampling if the well went dry and took more than 1 hour to recover.
Samples for major ions, selected metals, nutrients, total organic carbon, and OWCs were collected into approved containers, filtered (0.45 micron) and preserved if needed, and shipped on ice overnight to NWQL (table 2). Unfiltered water was collected for OWCs, because some of these analytes are hydrophobic and can be associated with both particulate and dissolved organic carbon. The analytical method for OWCs is described by Furlong and others (2001) and Zaugg and others (2006) . Analyses for organic carbon and inorganic constituents were conducted at the NWQL following methods and procedures described by American Public Health Association (1998), Fishman (1993) , Truitt (1992, 2000) , and Wershaw and others (1987).
Quality Control
Quality-control samples were collected during each sampling event to provide an estimate of sample contamination and measurement variability associated with the datacollection process (Koterba and others, 1995) . Field blank and duplicate samples were collected, preserved, and analyzed using the same methods as those used for the environmental samples. The sample name for the quality-control samples indicates the site at which the samples were collected. For field blank collection for samples collected with a peristaltic pump, clean tubing was attached to the pump after collection of environmental samples at a site, and deionized water was drawn through the tubing (and a clean filter for filtered samples) and into the appropriate sample bottles. Field blanks allow evaluation of potential contamination to samples from the sampling equipment and procedures.
Duplicate samples for samples collected with a peristaltic pump were collected immediately following the environmental samples using the same equipment to provide an indication of the variability of the laboratory analyses and the consistency of sampling techniques. Some variability between Quality-control samples for the passive diffusion samplers included collection of a POCIS field blank, which was exposed to the air during POCIS deployment and retrieval at one site to evaluate potential contamination from air exposure, and collection of one duplicate dialysis sample. In addition to field quality-control samples, an extraction blank and laboratory blank were collected by Environmental Sampling Technologies to evaluate possible contamination of the POCIS during their processing and extraction before analysis at NWQL. During analysis of OWC samples and POCIS extracts by NWQL, surrogates were added to all environmental and quality-control samples to evaluate water-matrix effects and possible sample-processing errors. Surrogates are compounds that have similar properties to the analytes of interest (and thus behave similarly in the analytical process), but usually are not found in the environment. 
Water-Quality Data
Results of analyses for all the environmental and qualitycontrol samples collected by the USGS are shown in Appendix 1 (Phase 1) and Appendix 2 (Phase 2). Concentrations of inorganic constituents and nutrients, except for some metals, are given in values of milligrams per liter (mg/L). The OWCs typically occur in very low concentrations and are reported in micrograms per liter (μg/L). A remark code of "<" (less than) is used when a constituent was not detected in a sample. A concentration is reported with a remark code of "E" (to denote "estimated") when a constituent was detected within the method calibration levels but at concentrations outside the reporting levels. Some OWC values may have been coded as "E" because of a failure in some aspect of laboratory quality control, such as low surrogate recoveries, and the sample could not be re-analyzed. A remark code of "M" is used for the OWCs when the presence of a constituent was verified, but the concentration was below the method calibration level.
Field Parameters and Major and Minor Inorganic Constituents
Field parameters and major and minor inorganic constituents, such as pH, specific conductance, calcium, magnesium, potassium, sodium, iron and manganese, provide information about overall water chemistry and can be used to clarify potential sources of water to the streams and tributaries (Appendixes 1A and 2A). Dissolved copper was measured in Phase 1 sampling (Appendix 1A) because this metal is often derived from plumbing components in home distribution systems. Copper was detected in concentrations equal to or above the detection level (0.2 µg/L) at three surface-water sites, two of which are located at (PT-46) and downstream of (PT-48) the La Plata Wastewater Treatment Plant (WWTP) (Appendix 1A; fig. 2 ).
Quality-control samples for major and minor inorganic constituents showed only a few compounds detected in the field blanks, and the detected concentrations were estimated because they were below the minimum reporting limit (table  3) . RPDs were generally less than 5 percent for the major and minor inorganic constituents, although RPDs for iron and fluoride were greater than 10 percent (10.4 and 11.8 percent, respectively) for one set of duplicate samples (table 4) .
Nutrients and Organic Carbon
Nutrients, including nitrogen and phosphorus compounds, and organic carbon may be derived from agricultural sources and domestic animal, wildlife, or human wastes, although they also occur from mineral or vegetation sources. When nutrients reach water bodies, they may contribute to eutrophication, and in high doses, may have human-health effects (Ferrari, 2002) . The maximum concentration of nitrate plus nitrite in Phase 1 (2.38 mg/L as N) was detected in a surface-water sample collected at site PT-48, which is downstream of the La Plata WWTP (Appendix 1A; fig. 2 ). The highest ammonia concentrations in Phase 1 were in porewater or groundwater samples, with a maximum of 56 mg/L detected in a porewater sample from the Port Tobacco River from well CH Cd 58 (PT-PW4) ( fig. 3 ). Orthophosphate and phosphorus concentrations were less than 0.2 mg/L in all surface-water samples collected in Phase 1, whereas they were greater than 1.0 mg/L in samples collected from wells CH Cd 55 (PT-Z1A) and CH Cd 58 (PT-PW4) in or adjacent to the Port Tobacco River (Appendix 1A; fig. 3 ). The maximum organic carbon concentration in porewater or groundwater samples in Phase 1 was 26.5 mg/L, which was also measured at well CH Cd 55 (PT-Z1A) adjacent to the Port Tobacco River. Organic carbon concentrations in surfacewater samples in Phase 1 ranged from 3.4 to 28.7 mg/L, with the maximum concentration in sample N-4 in the Nanjemoy River watershed.
In Phase 2, the maximum concentrations of nitrate were detected in surface-water sample R-8 (3.39 mg/L as N) and well sample CH Cd 59 (PT-Z5A) (2.85 mg/L) collected along the ravine sampled in the Port Tobacco Riviera community (Appendix 2A; fig. 3 ). Of all the samples collected in Phase 2, the porewater dialysis sample collected at site PT-12 in the Port Tobacco River, which is adjacent to well CH Cd 55 (PT-Z1A), had the maximum concentrations of ammonia (11.1 mg/L), orthophosphate (2.7 mg/L) and organic carbon (69.9 mg/L). On the basis of laboratory-measured equilibration times, concentrations of inorganic constituents in the dialysis samplers should be equivalent to the average concentrations in the surrounding porewater during the sampler deployment time (Ehlke and others, 2004) .
Field blanks collected for quality control had detectable but estimated concentrations of orthophosphate and ammonia, whereas one blank had a quantified concentration 0.6 mg/L organic carbon (table 3) . Of the five sets of duplicate surfacewater samples that were collected for quality control, one set had RPDs greater than 10 percent for ammonia, nitrate plus nitrite and organic carbon, and a second set had RPDs greater than 10 percent for ammonia and nitrite (table 4).
Organic Wastewater Compounds
Concentrations of OWCs detected in the groundwater, porewater, and surface-water grab samples are reported in Appendixes 1B and 2B, respectively, for Phase 1 and Phase 2, and the POCIS results for porewater and surface-water samples collected in Phase 2 are reported in Appendix 2C. The type and number of OWC detections (including "E" and "M" coded values) in groundwater and surface-water grab samples, and in POCIS samples during this study are summarized and compared in Appendix 3. Potential uses or sources of detected OWCs are shown in table 5. All OWCs for which analyses were performed but not detected in any of the samples collected in this study are listed in table 6. [%, percent; mg/L, milligrams per liter; μg/L, micrograms per liter; g/L, grams per liter; --, not analyzed; NA, not applicable because one or both of the duplicate samples had concentrations below the minimum reporting limit; SW, surface water; ANC, acid-neutralizing capacity as calcium carbonate (CaCO 3 ) measured by fixed endpoint (pH 4.5) titration; NH 3 +org N, ammonia plus organic nitrogen; NO 3 +NO 2 , nitrite-plus-nitrate; N, nitrogen; P, phosphorus. The POCISs are integrative samplers rather than equilibrium samplers like the dialysis samplers, and the uptake of hydrophilic organic compounds on the POCISs would vary due to exposure time, exposure conditions within the streambed (including velocity-turbulence at the membrane surface, temperature, and membrane biofouling), and each compound's specific chemical properties (Tertuliani and others 2008) . Because the uptake rates of the individual compounds are unknown, the results for the POCISs are reported as nanograms of chemical sequestered (and subsequently extracted with methanol) per methanol extract, which was a composite extraction from each of the three POCIS membranes placed at each site. In addition, all concentrations for the POCISs are considered to be estimates because these were a custom analysis for which a method validation has not been completed by the USGS NWQL. The POCIS data are useful for comparison of the relative detections among the POCISs and of the relative detections in the porewater from the POCISs to the porewater and surface-water grab samples.
The greatest number of OWCs were detected in the samples collected in the Port Tobacco River watershed in 2007 (Phase 1) compared to 2008 (Phase 2). The number of OWCs detected in well samples (groundwater or porewater) in 2007 ranged from 4 to 27, whereas the number of compounds detected in the surface-water samples ranged from 3 to 31 (Appendix 3). The maximum number of OWC detections in the groundwater or porewater samples was at well PTZ-4A (CH Cd 57), whereas the maximum detections in the surface-water samples were at sites PT-46 and PT-48, respectively, at and downstream of the La Plata WWTP outfall ( fig. 2 ; Appendix 3). The number of OWCs detected in the POCIS samples that were collected in 2008 ranged from 1 to 17, with the maximum measured at site PT-48 (Appendix 3). Most of the surface-water samples collected in the Nanjemoy Creek watershed had fewer detected OWCs (one to eight) than the samples collected in the Port Tobacco River watershed (Appendix 3). Field blanks collected for quality control had four OWCs detected in Phase 1 and one OWC detected in Phase 2 (table 7) . RPDs in duplicate samples analyzed for OWCs were mostly 0 percent because the same OWCs were often measured in both samples either qualitatively ("M" coded samples) or quantitatively (table 8) . 
Summary
The U.S. Geological Survey performed two phases of water-quality sampling in October 2007 and June-August 2008 in the Port Tobacco River and Nanjemoy Creek watersheds in Charles County, Maryland to provide data that could assist in determining the sources of historically high enterococci bacteria in the main surface-water bodies and tributaries in these watersheds. Surface-water samples for major and minor inorganic constituents, nutrients, and organic wastewater compounds were collected throughout the Port Tobacco River and Nanjemoy Creek watersheds, as well as focused groundwater, porewater, and surface-water sampling in the Port Tobacco Riviera community to provide more extensive water-quality data in a residential community that uses domestic septic systems. Groundwater and porewater sampling sites in the Port Tobacco Riviera were located in and along an intermittent stream and the Port Tobacco River. For Phase 1, waterquality data were reported for 10 surface-water sites within the Port Tobacco River watershed, 5 surface-water sites within the Nanjemoy Creek watershed, and 6 groundwater or porewater wells located in the Port Tobacco Riviera community. For Phase 2, water-quality data included paired surface-water and porewater samples collected at selected locations in the Port Tobacco Riviera community and throughout the Port Tobacco River watershed, including downstream of an outfall from a wastewater treatment plant. Porewater data include samples collected either from shallow wells or by passive diffusion sampling techniques. Data from quality-control samples (field blanks and duplicate samples) also are presented. Summaries are provided of the type and number of organic wastewater compounds detected in surface-water, groundwater, and porewater samples and of their potential uses or sources.
